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EP, a 27-year-old female with a familial history of hypothyroidism * 


MR, a 50-year-oldmale w n 

a anton of Rose Wang (ID: 113212) this answer is correct. Levothyroxine can 

‘ACS precipitate symptoms of angina, therefore the dose should be titrated 
slowly: 


LY, a 45-year-old female with Type 2 Diabetes * 
TH, a 28-year-old female planning on having a baby X 


Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 


To identify patients at risk of adverse outcomes related to thyroid supplementation. 


BACKGROUND: 


Improvement of hypothyroid symptoms is usually noticed at 2-3 weeks, with full resolution of symptoms and 
achievement of normal thyroid levels after a few months. However, TSH levels are the best marker of clinical 
improvement and take approximately 6 weeks after dose adjustments to achieve steady state. Rapid titration 
and overdosing of levothyroxine can lead to thyrotoxicosis, therefore doses should be tailored to each 
patient. Clinicians should be advised to practice caution when initiating thyroid supplementation and monitor 
TSH more frequently in elderly patients, patients with cardiovascular disease, and those who have been 
hypothyroid for over one year. 


RATIONALE: 
Correct Answer: 


* MR, a 50-year-old male with a 1 year history of ACS - Levothyroxine can precipitate symptoms of 
angina, therefore the dose should be titrated slowly. 


Incorrect Answers: 


* EP, a 27-year-old female with a familial history of hypothyroidism - Familial history of 
hypothyroidism is not a concern when starting thyroid supplementation. 


* LY, a 45-year-old female with Type 2 Diabetes - Type 2 Diabetes is not a concern when starting 
thyroid supplementation. 


* TH, a 28-year-old female planning on having a baby - Pregnancy or plans to conceive are not a 
concern when initiating thyroid supplementation. It is recommended to increase levothyroxine dose 
by 2 extra tablets per week. 


TAKEAWAY/KEY POINTS: 


It is advised to be cautious when initiating thyroid supplementation and monitor TSH more frequently in 
elderly patients, patients with cardiovascular disease, and those who have been hypothyroid for over one 
year. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://mynxtx.ca 


[2] Kane, MP and Blast, G. Thyroid Disorders. In: DiPiro, JT, Yee, GC, Posey, LM, Haines, ST, Nolin, TD, Ellingrod, 
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V. Pharmacotherapy: A Pathophysiologic Approach. 11th edition. McGraw Hill; 2020. 
[3] Ross DS. Treatment of primary hypothyroidism in adults. In: UpToDate. Wolters Kluwer. 


[4] Jonklaas, J, Bianco, AC, Bauer AJ., et al. Guidelines for the Treatment of Hypothyroidism. Thyroid. 
2014;24(12):1670-1751. DOI: 10.1089/thy.2014.0028. 


The correct answer is: MR, a 50-year-old male with a 1 year history of ACS 


KR a 35-year-old female, presents to your clinic feeling restless. Her heart rate is 96 beats per minute. 
Lab tests reveal Thyroid Stimulating Hormone (TSH) levels of 0.2 mIU/L (normal range is 0.5 - 4.7 
mIU/L). She is in her first trimester of pregnancy. KR does not have any diagnosed medical conditions 
and no known allergies. She is currently taking a prenatal multivitamin and no other medications. 


Which of the following statements is true regarding KR's condition? 


Select one: 
KR is experiencing pregnancy-induced hypothyroidism and should be started on levothyroxine % 
KR is experiencing pregnancy-induced hypothyroidism and should be started on triiodothyronine * 
KR is experiencing pregnancy-induced hyperthyroidism and should be started on methimazole * 
KRis experiencing pregnancy- ¥ 


induced hyperthyroidism and Rose Wang (ID:113212) this answer is correct. KR's signs and 
should be siarted on symptoms indicate hyperthyroidism; propylthiouracil is 
aan arses indicated for hyperthyroidism and ts safe to use during the Ist 


trimester of pregnancy. 


{Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To understand hyperthyroidism therapy during pregnancy. 


BACKGROUND: 


Signs & Symptoms (S&S) of hyperthyroidism reflect an increase in metabolism and sympathetic activity and 
present as: 


Nervousness/anxiety 


Tachycardia/palpitations 


Intolerance to heat 


Weight loss (despite increased appetite) 


Diarrhea 


Fatigue/weakness 


Smooth/moist/sweaty skin 


Hyperactive deep tendon reflex (hyperreflexia) 


Increased appetite 


Menstrual disturbance (irregular or decreased flow) 


Fine tremor of hands and the tongue 


Fine hair 


Ocular signs (ex: exophthalmos [protruding/bulging eyeballs], eyelid retraction) 


Complications such as osteoporosis 


Hyperthyroidism in pregnancy raises the risk of losing the fetus, hypertension, thyroid storm, and heart 
failure in the mother. Propylthiouracil (PTU) is treatment of choice especially in the first trimester. This is 
because Methimazole (MMI) has been more strongly associated with various birth defects compared to PTU. 
After the first trimester, women may be switched to MMI (if deemed appropriate and safe), due to PTU's 
higher risk of hepatotoxicity. Radioactive lodine (RAI) should be avoided during and within 6 months of 
conceiving and any woman of childbearing potential must have a negative pregnancy test within 48 hours 
before receiving RAI. Surgery is a second-line option due to potential complications during pregnancy. It 
should only be used during the second trimester if absolutely needed (the risk is lowest for mother and fetus 
during this time), 


Unlike with hypothyroidism, Anti-Thyroid Drug (ATD) requirements decrease during pregnancy and patients 
may go into remission, This may allow patients who are stable on low doses of ATDs preconception to 
withdraw from ATD therapy altogether during pregnancy, minimizing any effects to the baby. However, there 
is a possibility of a recurrence of hyperthyroidism after labour and ATDs may have to be re-initiated. Thyroid 
levels should be monitored every 6-8 weeks during pregnancy and more frequently (e.g,, weekly) if patients 
are stopping ATDs. 
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beta-piockers may also De usea snort-term unti tne patient acnieves eutnyroia status. However, long-term 
use in pregnancy may be associated with other issues such as intrauterine growth restrictions, fetal 
bradycardia, and neonatal hypoglycemia. Metoprolol and propranolol are the most studied and preferred in 
this population. 


High TSH Receptor Antibodies (TRAb) levels during pregnancy correlate with a risk of hyperthyroidism in the 
fetus or the newborn. TRAb levels should be measured early in pregnancy and should be repeated at 18-22 
weeks if they are found to be elevated. If TRAb levels remain elevated at 18-22 weeks, repeat levels should be 
taken at 30-34 weeks. If levels remain high at this point, special monitoring should be conducted for the fetus 
and neonate which is beyond the scope of this background. 


RATIONALE: 
Correct Answer: 


* KRis experiencing pregnancy-induced hyperthyroidism and should be started on propylthiouracil - 
KR's signs and symptoms indicate hyperthyroidism; propylthiouracil is indicated for hyperthyroidism 
and is safe to use during the 1st trimester of pregnancy. 


Incorrect Answers: 


* KRis experiencing pregnancy-induced hyperthyroidism and should be started on methimazole - 
KR's signs and symptoms indicate hyperthyroidism; levothyroxine is used for the treatment of 
hypothyroidism. 


* KRis experiencing pregnancy-induced hypothyroidism and should be started on triiodothyronine - 
KR's signs and symptoms indicate hyperthyroidism; triiodothyronine is used for the treatment of 
hypothyroidism. 


* KRis experiencing pregnancy-induced hyperthyroidism and should be started on methimazole - 
KR's signs and symptoms indicate hyperthyroidism: methimazole is indicated for hyperthyroidism but 
is contraindicated during the 1st trimester of pregnancy. 


TAKEAWAY/KEY POINTS: 


Hyperthyroidism is characterized by low levels of TSH and high levels of free T3/T4 in addition to symptoms 
such as nervousness and tachycardia. Pregnancy is a known risk factor for thyroid disorders. During the 1st 
trimester of pregnancy, propylthiouracil is the standard treatment for hyperthyroidism. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://mynxtx.ca. 


The correct answer is: KR is experiencing pregnancy-induced hyperthyroidism and should be started on 
propylthiouracil 


LR. is a 71-year-old female who was admitted to the cardiac ward for worsening shortness of breath 

leg edema. After a full work up, L.R. is diagnosed with a heart failure exacerbation. She is 
initiated on IV furosemide 40mg BID to manage fluid retention and has her cardiac medications 
optimized. L.R.s medical history includes type 2 diabetes, heart failure, seizure disorder, and 
osteoporosis. A week into her hospital stay, the new resident decided to order thyroid levels after 
noticing a family history of thyroid disorders. The labs were as follow: Here. 


© TSH = 5.4 mIU/L (normal range 0.5 - 4.7 mIU/L) 
* fT4 = 11 pmol/L (9-24 pmol/L) 
* £13 = 6 pmol/L (3.5-7.7 pmol/L) 


The resident suspected hypothyroidism and initiated LR. on levothyroxine 50mcg PO daily. Her usual 
medications are ramipril 10mg PO daily, bisoprolol 10mg PO daily, spironolactone 25mg PO daily, 
empagliflozin 25mg PO daily, metformin 1000mg PO daily, phenytoin 100mg PO TID and denosumab 
60mg SC Q6months. 


Identify the most important drug therapy problem: 


Select one: 


LR. is at risk of thyrotoxicosis secondary to a high starting levothyroxine dose and should have her * 
dose reduced to 25mcg to adjust for her age 


LR. is at risk of receiving unnecessary drug v rampa 
therapy due to euthyroid sick syndrome and Rose Wang (ID:113212) this answer is 


should have her thyroid levels retested in 4 weeks correct. 
L.R. 5 heart failure exacerbation may 


falsely indicare thyroid disorder, and 
therapy might not be required at this time. 


LR. is at risk of being underdosed due to an interaction between levothyroxine and phenytoin and * 
should have her initial dose increased to 75mg PO daily 


LR. is at risk of worsening heart failure due to starting levothyroxine, and the medication should be % 
initiated post-discharge 


| Correct} 
Marks for this submission: 1.00/1.00. 
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LEARNING OBJECTIVE: 
To understand the characteristics of euthyroid sick syndrome. 


BACKGROUND: 


Thyroid Stimulating Hormone (TSH) is very sensitive to change and can fluctuate during acute stress (e.g., 
starvation, acute infection, and acute illness). During these instances, the thyroid function lab values may 
falsely indicate thyroid dysfunction (ie., increased/decreased TSH, free triiodothyronine (f7°3), free thyroxine 
(FTA). However, patients may not have a problem with their thyroid gland and therefore may not require 
thyroid supplementation. It is suggested to retest thyroid hormone levels at least 4 weeks after the 
underlying condition has resolved to determine if there is an underlying thyroid concern or if levels were 
false due to the illness. (It can take 4-6 weeks before thyroid levels normalize after an illness). In practice, itis 
important to consider the patient's medical conditions when reviewing lab values. 


RATIONALE: 
Correct Answer: 


* LR is at risk of receiving unnecessary drug therapy due to euthyroid sick syndrome and should 
have her thyroid levels retested in 4 weeks - LR’s heart failure exacerbation may falsely indicate 
thyroid disorder, and therapy might not be required at this time. 


Incorrect Answers: 


* LR is at risk of thyrotoxicosis secondary to a high starting levothyroxine dose and should have her 
dose reduced to 25mcg to adjust for her age - LRs heart failure exacerbation may falsely indicate 
thyroid disorder, and therapy might not be required at this time. 


LR. is at risk of being underdosed due to an interaction between levothyroxine and phenytoin and 
should have her initial dose increased to 75mg PO daily - Although phenytoin could decrease 
levothyroxine levels, L.R.’s heart failure exacerbation may falsely indicate thyroid disorder, and therapy 
is not required at this time. 


* LR is at risk of worsening heart failure due to starting levothyroxine, and the medication should be 
initiated post-discharge - Levothyroxine is not known to worsen heart failure. 


TAKEAWAY/KEY POINTS: 


Chronic diseases may falsely indicate thyroid dysfunction by altering TSH, fT4, or fT3 levels. Consider 
retesting levels after the underlying condition has resolved 


REFERENCE: 


[1] Jonklaas, J, Bianco, AC, Bauer AJ., et al. Guidelines for the Treatment of Hypothyroidism. Thyroid. 
2014;24(12):1670-1751. DOI: 10.1089/thy.2014.0028. 


The correct answer is: LR. is at risk of receiving unnecessary drug therapy due to euthyroid sick syndrome 
and should have her thyroid levels retested in 4 weeks 


FP is a 71-year-old male patient presenting to your clinic for a medication review. FP was newly 
diagnosed with hypothyroidism last year and has been taking levothyroxine 100mcg PO daily for the 
past 10 months, In addition to hypothyroidism, FP has also been diagnosed with COPD, Type 2 
Diabetes, and chronic hypertension. He tries to stay active by walking his dog every day for an hour. 
FP has been living alone for the last 5 years since his wife passed away. He admits that he likes to 
drink one glass of wine every night as it helps him sleep better. FP quit smoking 20 years ago. 


You are able to access FP’s blood work through your provincial database. It reveals the following 
regarding his Thyroid Stimulating Hormone (TSH), free Thyroxine (fT4), and free Triiodothyronine 
(£T3) levels: 


© TSH = 3 mIU/L (normal range 0.5 - 4.7 mIU/L) 
e fT4 = 15 pmol/L (9-24 pmol/L) 
* fT3 = 5 pmol/L (3.5-7.7 pmol/L) 


As part of your workup, you review FP’s levothyroxine for efficacy, safety, and adherence. FP tells you 
that he has not been experiencing any unusual side effects and that his hypothyroidism symptoms 
completely resolved 8 months ago. When asked about adherence, FP tells you that he never forgets to 
take his medication since he takes all his pills right after breakfast, as he has been doing for years. 


What is the most appropriate action to make regarding FP's levothyroxine dose? 


Select one: 
Tell FP that he is at risk of x 
worsening hypothyroidism and Rose Wang (ID:113212) this answer is incorrect. If taking 
that he should take his levothyroxine on an empty stomach is not possible, patients 
levothyroxine on an empty can take their medication at bedtime or with meals, provided 
starka they consistenily take it this way. 


No change is warranted at the moment since FP's thyroid levels are within range and his symptoms ¥ 
are well-controlled 


Advise FP to switch levothyroxine administration to bedtime % 


Tell FP that he no longer requires thyroid supplementation and advise his prescriber to discontinue % 
launthurawina 
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Marks for this submission: 0.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To manage improper thyroid supplementation adherence. 


BACKGROUND: 


The treatment of hypothyroidism involves exogenous thyroid hormone (TH) supplementation. Levothyroxine 
(T4) is the preferred treatment due to its effectiveness in alleviating symptoms, achieving a euthyroid state, 
and its lower potential for adverse effects compared to other thyroid preparations. When ingested, 
levothyroxine is distributed to the tissues and converted to T3 in the periphery, resulting in its beneficial 
effects. Initial dosing is weight-based (1.6 mcg/kg/day) and adjusted every 4-6 weeks (as per guidelines) until 
TSH levels normalize. Once normalized, TSH should be measured every 6-12 months to ensure it remains 
within the target range. 


For optimal bioavailability, thyroid preparations should ideally be administered 30-60 minutes before food. If 
this is not possible, patients can take their medication at bedtime or, less ideally, with meals (provided they 
consistently take it with meals). Additionally, thyroid medications should be separated by at least 4 hours 
from iron supplements, calcium supplements, and cholestyramine to maximize bioavailability. 


Symptomatic improvement is typically observed within 2-3 weeks, with full resolution and normalization of 
thyroid levels occurring within 6-8 weeks. TSH levels are the best marker of clinical improvement, stabilizing 
approximately 6 weeks after dose adjustments. Care should be taken not to dose too high to avoid 
hyperthyroidism. Cautious initiation and frequent TSH monitoring are advised for elderly patients, those with 
cardiovascular disease, and those who have been hypothyroid for over one year. 


RATIONALE: 
Correct Answer: 
* No change is warranted at the moment since FP’s thyroid levels are within range and his symptoms 


are well-controlled - If taking levothyroxine on an empty stomach is not possible, patients can take 
their medication at bedtime or with meals, provided they consistently take it this way. 


Incorrect Answers: 


* Tell FP that he is at risk of worsening hypothyroidism and that he should take his levothyroxine on 
an empty stomach - If taking levothyroxine on an empty stomach is not possible, patients can take 
their medication at bedtime or with meals, provided they consistently take it this way. 


Advise FP to switch levothyroxine administration to bedtime - FP has been consistently taking his 
levothyroxine with meals and thus does not need to switch levothyroxine administration to bedtime. 


Tell FP that he no longer requires thyroid supplementation and advise his prescriber to discontinue 
levothyroxine - Thyroid replacement therapy is often lifelong. Stopping levothyroxine could risk 
resurfacing FP’s hypothyroidism symptoms. 


TAKEAWAY/KEY POINTS: 


For optimal bioavailability, thyroid preparations should ideally be administered 30-60 minutes before food. If 
this is not possible, patients can take their medication at bedtime or, less ideally, with meals (provided they 
consistently take it with meals) 


REFERENCES: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https;//myrxtx.ca. 


[2] Kane, MP and Blast, G. Thyroid Disorders. In: DiPiro, JT, Yee, GC, Posey, LM, Haines, ST, Nolin, TD, Ellingrod, 
V. Pharmacotherapy: A Pathophysiologic Approach. 11th edition. McGraw Hill; 2020. 


[B] Ross DS. Treatment of primary hypothyroidism in adults. In: UpToDate. Wolters Kluwer. 


[4] Jonklaas, J, Bianco, AC, Bauer AJ., et al. Guidelines for the Treatment of Hypothyroidism. Thyroid. 
2014;24(12):1670-1751. DOI: 10.1089/thy.2014.0028. 


[5] SYNTHROID ® Product Monograph. Accessed February 16, 2024. 
https://pdf.hres.ca/dpd_pm/00057934.PDF 


The correct answer is: No change is warranted at the moment since FP’s thyroid levels are within range and 
his symptoms are well-controlled 


JN is a 35-year-old female patient who just gave birth to a healthy baby boy 1 week ago. She presents 
to the clinic because she is concerned about her methimazole usage while breastfeeding. 


Which of the following is correct in regards to methimazole use while breastfeeding? 


Select one: 
Methimazole should be switched to propylthiouracil while breastfeeding * 
Methimazole should be stopped while breastfeeding X 
Methimazole may decrease milk production X 


Question #: 26 
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Methimazole is safe 7 
to use during Rose Wang (ID:113212) this answer is correct. Methimazole is excreted into 


rear breast milk in low amounts and is considered the drug of choice for 
ci hyperthyroidism while breastfeeding. 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To understand methimazole use while breastfeeding. 


BACKGROUND: 


Both hypo- and hyperthyroidism can adversely affect lactation and the breastfeeding mother and should be 
treated. Levothyroxine is passed to the infant through breast milk, in very low concentrations and is 
considered safe. Conversely, RAI is excreted in breastmilk and thus should not be used for the treatment or 
diagnostic scanning. MMI and PTU are also excreted through breastmilk, however, in very low amounts. Due 
to PTU's risk of hepatotoxicity, MMI is still generally the preferred choice. Metoprolol and propranolol are 
safe in breastfeeding patients. 


RATIONALE: 
Correct Answer: 


œ Methimazole is safe to use during breastfeeding - Methimazole is excreted into breast milk in low 
amounts and is considered the drug of choice for hyperthyroidism while breastfeeding. 


Incorrect Answers: 


e Methimazole should be switched to propylthiouracil while breastfeeding - Methimazole (MMI) and 
propylthiouracil (PTU) are excreted through breastmilk, however, in very low amounts. Due to PTU's 
risk of hepatotoxicity, MMI is still generally the preferred choice. 


* Methimazole should be stopped while breastfeeding - Methimazole is safe to use while 
breastfeeding. 


e Methimazole may decrease milk production - Methimazole is not known to decrease milk 
production. 


TAKEAWAY/KEY POINTS: 
Methimazole is safe to use while breastfeeding and is the drug of choice. 
REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 


The correct answer is: Methimazole is safe to use during breastfeeding 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


NT is a 34-year-old female who presents to your clinic with complaints of excessive nervousness, 

ions, increased appetite, and weight loss. She has a history of depression, insomnia, and iron- 
jency anemia. NT admits that she drinks 3 - 4 cups of coffee a day and smokes half a pack of 
cigarettes a day. She recently quit drinking alcohol due to concerns related to her new symptoms. She 
tries to exercise 3 times a week and follows a strict vegan diet. 


NT's physician suspected hyperthyroidism and ordered Thyroid Stimulating Hormone (TSH), free 
Thyroxine (fT4), and free Triiodothyronine (fT3) levels. Her levels were as follows: 


+ TSH = 0.2 mlU/L (normal range 0.5 - 4.7 mIU/L) 
e £14 = 35 pmol/L (9-24 pmol/L) 
* £13 = 9.5 pmol/L (3.5-7.7 pmol/L) 


Based on her levels, NT was diagnosed with hyperthyroidism, with more investigations to be 
performed to determine the cause. She was prescribed methimazole 10 mg PO BID, NT also takes 
ferrous fumarate 300mg PO Q2 Days, duloxetine 30mg PO Daily, and lemborexant 5mg PO QHS. 


Which of the following is an appropriate counseling point for NT regarding methimazole? 


Select one: 
a. Methimazole must be stopped 2-3 days before a thyroid scan Y 
NT should reduce her methimazole dose to 10mg PO daily if rash, fever, or sore throat develop X 


c. Ferrous gluconate must be x n A 
LIA by al lea 4 hours Rose Wang (ID:113212) this answer is incorrect. There is 


no known interaction between ferrous gluconate and 


from methimazole 
methimazole. 
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d. NT should be on an effective contraceptive method before starting methimazole due to high risk * 
of teratogenicity 


| Incorrect 
Marks for this submission: 0.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 


To understand drug interactions that exist with methimazole. 


BACKGROUND: 


Antithyroid drugs (ATDs) pose a good option for patients who wish to avoid surgical procedures or exposure 
to radioactive iodine. Both propyithiouracil (PTU) and methimazole (MMI) inhibit iodine incorporation into 
tyrosine residues in thyroglobulin, however, PTU also inhibits the peripheral conversion of T4 to T3. They can 
cause several side effects including gastrointestinal effects (nausea and vomiting), pruritus, arthralgia, and 
rash. While rare, more severe side effects can occur including hepatotoxicity (usually within 90 days), 
agranulocytosis (usually within 120 days), and vasculitis (with chronic use). Hepatotoxicity is more common 
and usually more severe with PTU. Thus, MMI is considered to be the first-line ATD in all patients except 
pregnant women in the first trimester and potentially those in thyroid storm. In addition to a lower risk of 
hepatotoxicity, MMI is the preferred choice because it has a faster time to reach euthyroid state, has once- 
daily dosing, and does not affect the efficacy of subsequent radioactive iodine therapy. Patients should stop 
taking ATDs if they experience fever, jaundice, or a rash during therapy. ATDs should be discontinued 2-3 
days before RAI and may be resumed 3-7 days after the procedure if needed to further reduce the risk of 
complications. 


Hyperthyroidism in pregnancy raises the risk of losing the fetus, hypertension, thyroid storm, and heart 
failure in the mother. PTU is the treatment of choice especially in the first trimester. This is because MMI has 
been more strongly associated with various birth defects compared to PTU. After the first trimester, women 
may be switched to MMI (if deemed appropriate and safe), due to PTU's higher risk of hepatotoxicity. 
Radioactive iodine (RAI) should be avoided during and within 6 months of conceiving and any woman of 
childbearing potential must have a negative pregnancy test within 48 hours before receiving RAI. 


RATIONALE: 
Correct Answer: 
* Methimazole must be stopped 2-3 days before a thyroid scan - Methimazole can reduce thyroid 


gland uptake of Radioactive lodine (RAI) and scanning markers and therefore must be stopped 2-3 
days prior. 


Incorrect Answers: 


* NT should reduce her methimazole dose to 10 mg PO daily if rash, fever, or sore throat develop - 
Patients should stop taking methimazole if rash, fever, sore throat, or jaundice develop, as these may 
be signs of agranulocytosis. 


Ferrous gluconate must be separated by at least 4 hours from methimazole - There is no known 
interaction between ferrous gluconate and methimazole. 


NT should be on an effective contraceptive method before starting methimazole due to high risk of 
teratogenicity - lt is not a requirement for patients to be on effective contraception before initiating 
methimazole. Methimazole is generally avoided during the first trimester but may be used later in 
pregnancy. Once pregnancy is detected, patients should be switched to propylthiouracil for the 
remainder of the first trimester. 


TAKEAWAY/KEY POINTS: 

Methimazole has the potential for severe side effects including agranulocytosis and hepatotovicity. As such, 
side effects such as sore throat, fever, myalgia, and jaundice should be reported immediately. Additionally, 
methimazole can reduce thyroid gland uptake of Radioactive lodine (RAI) and scanning markers so it must be 
stopped 5 days before thyroid scans. 

REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 


[2] Kane, MP and Blast, G. Thyroid Disorders. In: DiPiro, JT, Yee, GC, Posey, LM, Haines, ST, Nolin, TD, Ellingrod, 
V. Pharmacotherapy: A Pathophysiologic Approach. 11th edition. McGraw Hill; 2020. 


[B] Ross DS, Burch HB, Cooper DS, et al. American Thyroid Association Guidelines for Diagnosis and 
Management of Hyperthyroidism and Other Causes of Thyrotoxicosis. Thyroid. 2016;26(10):1343-1421. DOI: 
10.1089/thy.2016.0229. 


[4] Methimazole: Drug information. In: Lexicomp. Wolters Kluwer. 
The correct answer is: Methimazole must be stopped 2-3 days before a thyroid scan 


NT has been stabilized on methimazole (MMI) therapy, and her symptoms of hyperthyroidism have 
resolved. She returns to your clinic one year later after finding out that she is 1 month pregnant. She 
has been using this medication as prescribed for the past year but would like to discuss appropriate 
treatment options for the remainder of her pregnancy. 


What is the best recommendation for NT? 


Select one: 


Stop MMI and'do not use Anti-Thyroid Drugs (ATDs) during pregnancy; manage symptoms with % 
beta-blockers until MMI can be restarted post-partum 


Stop MMI and initiate Radioactive lodine (RAI) for the duration of pregnancy, then restart MMI * 
post-partum 

Increase the dose of MMI for the duration of the pregnancy, then retum the dose to baseline post- * 
partum 

Switch from MMI v 


(spopola (PIE Rose Wang (ID:113212) this answer is correct. In the first 

SEEE A trimester, PTU is the treatment of choice due to a lower risk 

COCA RE ne of birth defects compared to MMI. After the first trimester, 

MMI ia ihe seconditnmesten patients may be switched to MMI, as PTU possesses a higher 
risk of hepatotoxicity. 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To understand the management of hyperthyroidism in pregnancy. 


BACKGROUND: 


Hyperthyroidism in pregnancy increases the risk of fetal loss, hypertension, thyroid storm, and heart failure in 
the mother. Propylthiouracil (PTU) is the treatment of choice, especially in the first trimester. This is because 
methimazole (MMI) has been more strongly associated with birth defects compared to PIU. After the first 
trimester, women may be switched to MMI due to the higher risk of hepatotoxicity with PTU use. Radioactive 
iodine (RAI) should be avoided during and within 6 months of conceiving, and any woman of childbearing 
potential must have a negative pregnancy test within 48 hours before the administration of RAI. 


Antithyroid drug (ATD) requirements decrease during pregnancy, and patients may go into remission. This 
may allow patients who are stable on low doses of ATD preconception to withdraw from ATD therapy 
altogether during pregnancy, minimizing any effects on the baby. However, there is a possibility of a 
recurrence of hyperthyroidism after labor, and ATDs may have to be re-initiated. Thyroid levels should be 
monitored every 6-8 weeks during pregnancy and more frequently (e.g. weekly) if patients are stopping 
ATDs. 


Beta-blockers can be used short-term in pregnancy until the patient achieves euthyroid status. However, 
long-term use in pregnancy may be associated with other complications such as intrauterine growth 
restrictions, fetal bradycardia, and neonatal hypoglycemia. Metoprolol and propranolol are the most studied 
and preferred in this population. 


RATIONALE: 
Correct Answer: 


* Switch from MMI to propylthiouracil (PTU) for the remainder of NT's first trimester of pregnancy, 
then return to MMI in the second trimester - In the first trimester, PTU is the treatment of choice due 
to a lower risk of birth defects compared to MMI. After the first trimester, patients may be switched to 
MMII, as PTU poses a higher risk of hepatotoxicity. 


Incorrect Answers: 


* Stop MMI and do not use Anti-Thyroid Drugs (ATDs) during pregnancy; manage symptoms with 
beta-blockers until MMI can be restarted post-partum - Beta-blockers are not indicated as NT is not 
experiencing any hyperthyroid symptoms. 


* Stop MMI and initiate Radioactive lodine (RAI) for the duration of pregnancy, then restart MMI 
post-partum - RAI is contraindicated in pregnancy and women should wait 6 months after receiving 
RAI therapy to conceive. 


Increase the dose of MMI for the duration of the pregnancy, then return the dose to baseline post- 
partum - MMI is strongly associated with birth defects compared to propylthiouracil (PTU). Thus, MMI 
is avoided in the first trimester of pregnancy. 


TAKEAWAY/KEY POINTS: 


In pregnancy, PTU is the preferred treatment, particularly in the first trimester, to minimize the risk of birth 
defects associated with MMI. After the initial trimester, a switch to MMI may be considered safe, as PIU 
carries a higher risk of hepatotoxicity. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 

[2] Kane, MP and Blast, G. Thyroid Disorders. In: DiPiro, JT, Yee, GC, Posey, LM, Haines, ST, Nolin, TD, Ellingrod, 
V. Pharmacotherapy: A Pathophysiologic Approach. 11th edition. McGraw Hill; 2020. 

[3] Ross DS, Burch HB, Cooper DS, et al. American Thyroid Association Guidelines for Diagnosis and 
Management of Hyperthyroidism and Other Causes of Thyrotoxicosis. Thyroid. 2016;26(10):1343-1421. DOI: 
10.1089/thy.2016.0229. 

[4] Methimazole: Drug information. In: Lexicomp. Wolters Kluwer. 


The correct answer is: Switch from MMI to propylthiouracil (PTU) for the remainder of NT's first trimester of 
pregnancy, then return to MMI in the second trimester 


Question # 28 


1D: 52233 
Incorrect 


flag 


Question #: 29 


Which of the following laboratory tests should be recommended to screen for thyroid disease? 
|. Thyroxine (T4) 


Il. Triiodothyronine (T3) 
Ill. Thyroid Stimulating Hormone (TSH) 


Select one: 
a. lonly® 
b. Ill onlyw 
c L lhonly 
dill only * 
e. ‚land x 


in Rose Wang (ID:113212) this answer is incorrect, This is incorrect, TSH should be 
checked. 


| incorrect] 
Marks for this submission: 0.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To understand which laboratory tests are required to diagnose thyroid disorders. 


BACKGROUND: 
Table 2: Laboratory Investigations for Hypothyroidism 


Classification T3/ free T4 TSH (Normal Range = 0.4-4.0 miU/L) 
Primary (ex: Hashimoto's*) 1 t 
Secondary/Tertiary J t 
Subclinical hypothyroidism Normal t 


*Hashimoto's may also have elevated anti-TG/TPO antibodies present. 


Table 3: Laboratory Investigations for Thyrotoxicosis/Hyperthyroidism 


Classification T3/ free T4 TSH (Normal Range = 0.4-4.0 mIU/L) 
Primary (ex: Grave's") 1 | 
Secondary/Tertiary ti 1 
Subclinical hyperthyroidism Normal | 


*Grave’s may also have elevated TRAbs present. 


RATIONALE: 


Correct Answer: 


e IIl only - This is correct, TSH should be checked. 


Incorrect Answers: 
œ | only - This is incorrect, TSH should be checked. 
e I, Il only - This is incorrect, TSH should be checked. 
© II, Il only - This is incorrect, TSH should be checked. 
e I, Il and Ill - This is incorrect, TSH should be checked. 


TAKEAWAY/KEY POINTS: 


TSH is very sensitive to even small fluctuations in TH, so an altered TSH may be the first sign of a thyroid 
disorder. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 
[2] Katzung BG, Masters SB, Trevor AJ. Basic & Clinical Pharmacology, 12th edition: www.accesssmedicine.com 


The correct answer is: Ill only 


1D: 52239 
Corect 


Flag question 
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Question #: 30 
1D: 52235 
Corect 


Fag 


ma Is a 25-year-ola Temale wno visitea your clinic aue to a growtn in ner neck. ronowing an 
ultrasound and blood work, other potential causes were ruled out and she was diagnosed with goitre 
and thyrotoxicosis. Due to the extent of the growth, she will undergo a thyroidectomy. 


Which are the following statements regarding thyroid surgery is FALSE? 


Select one: 


Anti-thyroid Drug (ATD) therapy mustbe w x x 

initiated at a lower dose following surgery Rose Wang (1D:113212) this answer is 

and consi dona correct. Anti-thyroid Drug (ATD) therapy will not 
be needed afier thyroid surgery. 


Thyroid replacement therapy may be required due to resulting hypothyroidism following surgery * 


Anti-thyroid Drug (ATD) pretreatment should be used to create a euthyroid state prior to thyroid% 
surgery 
Beta-blockers may be used short-term until a euthyroid state is achieved prior to surgery * 


Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To understand the clinical considerations associated with thyroid surgery. 


BACKGROUND: 


For thyrotoxicosis, the available non-pharmacological treatment is surgical removal of thyroid nodules, 
goitre, or the entire gland (i.e, thyroidectomy). This can induce hypothyroidism, and patients may require 
exogenous thyroid supplementation (this is usually lifelong). Surgery may be a viable option for patients with 
large goiters (> 80 g), large nodules (> 4 cm), low Radioactive lodine Uptake (RAIU), or suspected thyroid 
malignancy. Whenever possible, patients should be rendered euthyroid before surgery with a pretreatment 
of antithyroid drugs, iodine, or beta blockers. 


RATIONALE: 
Correct Answer: 


* Anti-thyroid Drug (ATD) therapy will not be needed after thyroid surgery - Anti-thyroid Drug (ATD) 
therapy will not be needed after thyroid surgery. 


Incorrect Answers: 


+ Thyroid replacement therapy may be required due to resulting hypothyroidism following surgery - 
Thyroid surgery will induce hypothyroidism, and patients may need lifelong supplementation with 
levothyroxine. 


Anti-thyroid Drug (ATD) pretreatment should be used to create a euthyroid state prior to thyroid 
surgery - Whenever possible, patients should be rendered euthyroid before surgery with a 
pretreatment of antithyroid drugs, iodine, or beta blockers. 


Beta-blockers may be used short-term until a euthyroid state is achieved prior to surgery - Beta- 
blockers can be used in the symptomatic management of thyrotoxicosis to improve daily functioning 
and fatigue, in addition to returning the heart rate to normal within 4 weeks of therapy. 


TAKEAWAY/KEY POINTS: 


Surgical removal of thyroid nodules, goitre, or the entire gland (i.e. thyroidectomy) is the only non- 
pharmacological treatment option for thyrotoxicosis. Whenever possible, patients should be rendered 
euthyroid before surgery with a pretreatment of antithyroid drugs, iodine, or beta blockers, This surgery will 
induce hypothyroidism and patients may need lifelong supplementation with levothyroxine. 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 


The correct answer is: Anti-thyroid Drug (ATD) therapy must be initiated at a lower dose following surgery 
and continued lifelong 


AD is a 36-year-old male patient at your clinic who presents feeling very tired, constipated, and has 
dry skin. He explains that he was treated with radioactive iodine (RAI) about 3 months ago for 
hyperthyroidism. On review of his medi ile, you can see that 2 months ago he filled 
levothyroxine 25 mcg PO daily (1 month supply). When you discuss with AD, he mentions he thought 
the levothyroxine was only temporary after his procedure, which is why he has not returned for any 
refills. 


What is the most likely Drug Therapy Problem (DTP) that AD is presenting with? 


Copyright 


Finish review 


AD is experiencing hyperthyroidism secondary to non-compliance with levothyroxine * 


AD is experiencing iatrogenic v 
hypothyroidism secondary to radioactive 
iodine (RAI) and requires levothyroxine 
therapy lifelong 


Rose Wang (ID:113212) this answer is 

correct. RAI will induce hypothyroidism and 
patients may need lifelong supplementation with 
levothyroxine, 


AD is experiencing iatrogenic hypothyroidism secondary to radioactive iodine (RAI) and requires * 
levothyroxine therapy for 1 more month 


AD is experiencing hypothyroidism and requires treatment with liothyronine * 


| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Thyroid disorders 


LEARNING OBJECTIVE: 
To understand the treatment after radioactive iodine (RAI) therapy. 


BACKGROUND: 


Ablation of thyroid tissue with RAI is a good option for patients with nodules or goiters, those who may have 
failed ATD therapy, or those who have contraindications to ATDs. Contraindications for ATDs include first 
trimester pregnancy (for MMI), thyroid storm (for MMI), and signs of hepatotoxicity or agranulocytosis 
following ATD administration. In addition, patients with cardiovascular and pulmonary disease as well as end- 
stage cancer are at higher risk for complications following thyroidectomy (such as hypocalcemia, hematoma, 
and neck swelling) and may consider RAI therapy as an alternative. RAI is contraindicated in pregnancy and 
patients should avoid trying to conceive for at least 6 months post-radiation. Existing or suspected thyroid 
cancer is another contraindication to RAI. 


RAI is usually well tolerated but has been associated with an increased risk of orbitopathy. thus concomitant 
corticosteroids should be used to mitigate this risk, RAI may also cause a short-term exacerbation of 
hyperthyroidism which may lead to thyroid storm. Beta-blockers may be used to reduce the transient 
hyperthyroid symptoms and should be considered in elderly patients and those with comorbidities that place 
them at higher risk of hyperthyroid complications. Pre-treatment with MMI should also be considered in 
patients at high risk of complications to further reduce the risk of worsening hyperthyroidism. MMI should be 
discontinued 2-3 days before RAI and may be resumed 3-7 days after the procedure if needed to further 
reduce the risk of complications. 


As with surgery, RAI will induce hypothyroidism and patients may need lifelong supplementation with 
levothyroxine. This usually occurs at 2-6 months after RAI administration with over 80% of patients 
developing hypothyroidism at 16 weeks post-administration. 


RATIONALE: 
Correct Answer: 


* AD is experiencing iatrogenic hypothyroidism secondary to radioactive iodine (RAI) and requires 
levothyroxine therapy lifelong - RAI will induce hypothyroidism and patients may need lifelong 
supplementation with levothyroxine, 


Incorrect Answers: 


* AD is experiencing hyperthyroidism secondary to non-compliance with levothyroxine - AD's 
symptoms are reflective of hypothyroidism due to radioactive iodine ablation of the thyroid gland, 
rather than hyperthyroidism. 


* ADis experiencing iatrogenic hypothyroidism secondary to radioactive iodine (RAI) and requires 
levothyroxine therapy for 1 more month - RAI will induce hypothyroidism and patients may need 
lifelong supplementation with levothyroxine. 


* AD is experiencing hypothyroidism and requires treatment with liothyronine - AD is experiencing 
hypothyroidism, however levothyroxine is the first line treatment for this. 
TAKEAWAY/KEY POINTS: 


RAI will induce hypothyroidism and patients may need lifelong supplementation with levothyroxine. This 
usually occurs at 2-6 months after RAI administration with over 80% of patients developing hypothyroidism 
at 16 weeks post-administration 


REFERENCE: 


[1] Lochnan H. Thyroid Disorders In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacist 
Association. https://myrxtx.ca. 


The correct answer is: AD is experiencing iatrogenic hypothyroidism secondary to radioactive iodine (RAI) 
and requires levothyroxine therapy lifelong 


1234 


ve Corporation Ltd. jarmacy Exami 


Educator Certification 


